Time-resolved fluorescence resonance energy transfer study shows a compact denatured state of the B domain of protein A.
The B domain of protein A (BDPA), a three-helix bundle of 60 residues, folds via a nucleation-condensation mechanism in apparent two-state kinetics. We have applied a time-resolved FRET (tr-FRET) approach to characterize the ensembles of BDPA during chemical denaturation. The distribution of the distance between residues 22 and 55, which are close and separated by helices 2 and 3 in the native state, was determined by global analysis of the time-resolved fluorescence decay curves of the probes. Narrow distributions were observed when the protein was equilibrated in guanidinium chloride (GdmCl) concentrations below 1.5 M (native state, N) and above the transition zone at 2.6-3.0 M GdmCl (denatured state, D). Considerably broader distributions were found around the transition point (2.0 M GdmCl) or much higher GdmCl concentrations (>3.0 M). Comparative global analysis of the tr-FRET data showed a compact denatured state of the protein, characterized by narrow distribution and relatively small mean distance between residues 22 and 55 that was observed at mild denaturing conditions (<3 M GdmCl). This experiment supports the two-state folding mechanism of BDPA and indicates the existence of effective nonlocal, probably hydrophobic, intramolecular interactions that stabilize a pretty uniform ensemble of compact denatured molecules at intermediate denaturing conditions.